(around 31%) but different n-3 and n-6 contents, 25.3% and 4.6% in the FO diet and 13.4% and 104 17.1% in the VO diet of PUFA, respectively. Further details of the trial including diet formulations, 105 and proximate and fatty acid compositions of the feeds can be found in Bell et al. (13) .
106
At 55 weeks, 25 fish were sampled per pen, killed by a blow to the head following anaesthesia 107 using MS222. Samples of liver were collected for molecular analyses and stored at -80ºC.
108
Additionally, ten samples of liver and flesh (Norwegian Quality Cut) were collected per pen and 109 stored at -20 o C pending biochemical analysis. Four pools comprising 5 fish/pool were prepared for 110 flesh and liver lipid analyses from the duplicate pens per family and diet (13) . Blood was collected 111 from the caudal vein using EDTA vacutainers from 5 fish per pen and centrifuged at 3000 × g for 112 10 min to obtain plasma fractions, which were then pooled for lipoprotein analysis. Experimental Qiagen, Crawly, UK), and RNA quality and quantity assessed by gel electrophoresis and 123 spectrophotometry (NanoDrop ND-1000, Thermo Scientific, Wilmington, U.S.A.).
125
Microarray hybridisations and analysis 126 herring sperm at c. 10 mg/mL (Sigma-Aldrich) and 10 µL ultra pure BSA at 10 mg/mL (Sigma-156 Aldrich), was added and the mixture kept at 60 ºC in the dark until being applied to the microarray.
157
After loading the slides and hybridisation solution into the Lucidea chambers (heated at 60 ºC),
158
chamber temperature was raised to 70 ºC for 10 min and then lowered to 42 ºC, at which 159 temperature hybridisation was continued for 17 h with pulse mixing every 15 min. Two post-
160
hybridisation automatic washes (800 µL per slide at 8 µL/s) were performed with 1.0× SSC; 0.1% 161 SDS (wash 1) and 0.3× SSC; 0.2% SDS (wash 2), after which temperature was lowered to 40 ºC.
162
Slides were then manually washed using the EasyDipTM Slide staining system (Canemco Inc., the dark, before scanning.
167
Scanning was performed at 10 µm resolution using an Axon GenePix 4200AL Scanner (MDS (Table 1) . Amplification of three potential reference genes, cofilin-2, elongation factor-1α (elf-1α)
198
and β-actin, was performed but only cofilin-2 expression proved to be stable across treatments.
199
For RT-qPCR, one µg of column-purified total RNA per sample was reverse transcribed into by serial dilutions of the cDNA pool. qPCR amplifications were carried out in duplicate (Quantica,
206
Techne, Cambridge, U.K.) in a final volume of 20 µL containing either 5 µL (for most genes) or 2 µL (for the reference genes and other highly expressed genes) diluted (1/20) cDNA, 0. were fed the VO diet.
298
From the RT-qPCR analysis of other genes involved in cholesterol biosynthesis, only 299 mevalonate kinase (MEV) showed a pattern of expression broadly similar (in terms of up/down-300 regulation) to IPI (Table 3 ). The expression of the regulatory transcript sterol-responsive element-301 binding protein 2 (SREBP2) also showed the same general trends observed in IPI, MEV (Table 3) 302 and SQLE (Table 2) , with a pronounced up-regulation in the Lean fish when VO replaced FO in the 303 diet, coupled with lower expression in Lean salmon, compared to Fat, when fed FO.
304
The microarray experiment had indicated potential differential regulation of fatty acid β- ApoAI and SR-BI in the Lean group, compared to Fat, when fed VO.
318
To fully ascertain the effects of the factors "diet" and "family" on gene expression, data were 319 also expressed as normalised values that could be analysed by two-way ANOVA ( of family (Table 4) . Cholesterol in VLDL showed significant interaction, due to nearly doubling in
334
Lean fish fed FO, with no difference between the other groups. A significant family effect was 335 measured for plasma and LDL-TAG, with the Lean group showing significantly higher levels of correspondingly higher percentages of phospholipids and sterols, were found in fish fed FO 338 independent of family ( 
459
The expression of ABCA1 also responded differently to diet depending on the genetic 460 background of the fish with a trend for lower expression in the Lean fish fed VO, compared to FO.
461
ABCA1 is a membrane transporter with roles in HDL synthesis and reverse cholesterol transport 462 and thus this result may be related to either HDL metabolism or cholesterol biosynthesis (27) . 
Conclusions
The present study suggests that FO replacement by VO in salmon feeds can be accomplished 1 GenBank (http://www.ncbi.nlm.nih.gov/) 2 Atlantic salmon Gene Index (http://compbio.dfci.harvard.edu/tgi/) * Primer was designed in the region of the sequence corresponding only to the C terminal half of ApoB-100 (i.e., not containing the N-terminal region which is common to ApoB-48) ** Corresponding to TC91040 (Atlantic salmon Gene Index), which does not align with TC sequences from LPLb or LPLc. *** TC67836 (LPLb) and TC84899 (LPLc) have 85% identity in the aligned region (90% query coverage). (LPLc). Significance levels of two-way ANOVA are indicated for the factors "diet", "family"
and interaction "diet x family", when p<0.05 (ns, not significant). 
